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FIGl'RES  OF  MERIT:  USE  AND  INTERPRETATION  IN 
EVALUATING  PROGRAM  ALTERNATIVES 


The  relative  merits  of  research  and  development  (R&D)  program  alternatives  can  be  demonstrated  using  the 
following  figures  of  merit. 

1.  Standard  Benefit  Cost  Ratio.  This  is  the  ratio  of  total  benefits  to  total  costs,  including  R&I)  costs  and 
implementation  costs. 

2.  /Vet  Benefit.  This  is  the  difference  between  total  benefits  and  total  costs. 

3.  R&D  Leverage  Ratio.  This  is  the  ratio  of  net  benefits  to  R&I)  costs.  The  R&D  leverage  ratio  will  be  greater 
than,  or  equal  to,  the  benefit  cost  ratio  as  long  as 

b5l  +  2R  +  — 

I 


where. 


b  =  Total  benefits 
R  =  R&D  costs 
I  =  Implementation  costs 
L  =  R&I)  leverage  ratio 
S  S  Standard  benefit  cost  ratio 
N  =  Net  benefit. 

Otherwise,  the  leverage  ratio  will  be  less  I  ban  the  benefit  cost  ratio.  This  result  is  derived  in  Table  1. 

p2 

Notice  that  if  b  2=  I  +  2R  + 

I 

d2 

then,  b  -  (I  +  R)  3s  R  + 

hut.  b  -  (1  +  R)  is  simply  the  net  benefit. 


Thus,  net  benefit  N  2  R  +  i-  .  if  and  only  if  the  R&D  leverage  ratio  is  benefit  eosl  ratio. 
Or.  symbolically 


N  5*  R  +  £-<  =  >  L  2*  S. 


The  R&D  leverage  ratio  is  a  measure  of  how  many  net  dollars  of  benefit  can  be  made  possible  per  dollar  of 
R&D  invested.  Given  R&D  investment  possibilities  with  identical  standard  benefit  cost  ratios,  a  reasonable  policy 
might  be  to  pick  that  alternative  with  the  highest  R&D  leverage  ratio.  This  method  of  selection  would  lend  to  result 
in  projects  with  large  impart  per  R&D  dollar  spent,  in  lieu  of  those  with  less  significant  impact.  Of  course,  a  high 
impact  project  could  also  be  a  bad  investment  if  there  is  a  large  probability  that  the  project  will  not  be  successful 
and  if  such  an  obvious  lask  of  success  is  likely  to  negatively  influence  the  organization's  credibility,  future 
funding,  and  continued  usefulness.  No  one  of  these  figures  of  merit  should  be  used  in  a  mechanical  fashion  to 


1 


make  the  decision  as  to  which  projects  to  fund.  Ail  must  he  carefully  weighed  by  (lie  decision  maker,  who  a<  die 
same  time  must  evaluate  the  political  environment  and  olher  subjective  factors. 


Table  1.  Derivation  of  Necessary  and  Sufficient  Conditions  for 
Leverage  Ratio  to  Exceed  Standard  Benefit-Cost  Ratio 


Let  L  35  S 

b-(I  +  R) 
but  L  =  R 


and  S  =  —  .ft — 
T  +  R' 


Thus , 


b  -  q  -I-  R) 
R 


b 

I  +  R' 


If  R  is  non-negative,  then 
bR 

b-(I  +  R)  ^  I+R- 
If  I  +  R  is  non-negative,  then 
b(I  +  R)  -  (I  +  R)2  3s  bR, 
b(I  +  R)  -  bR  3=  (I  +  R)2,  and 
bl  3s  l2  +  2RI  +  R2 . 

If  I  is  positive,  then 

p2 

b  ^  I  4-  2R  +  y— 

which  is  the  result  previously  used. 
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